A physiological role of epidermal growth factor in cell kinetics of gastric epithelium.
Administration of epidermal growth factor (EGF) stimulates DNA synthesis in gut epithelial cells and inhibits gastric acid secretion. A physiological role of EGF in cell kinetics of gastric epithelium, however, has not been fully understood. In mature male mice, large amounts of EGF are produced in the submandibular glands, and sialoadenectomy (removal of the submandibular glands) causes a marked reduction of plasma EGF levels. For the evaluation of a biophysical function of EGF, sialoadenectomized mice and sham-operated mice were injected with 3H-thymidine to compare the proliferative activity and the cell-turnover of gastric epithelium between the two groups using the autoradiographic analysis. When mice were killed 90 min after a single injection of 3H-thymidine, the percentages of fundic gland mucosal cells radiolabeled in sialoadenectomized and sham-operated mice were 27.3 +/- 5.0% and 26.3 +/- 5.8% (mean +/- SD), respectively. The difference was not significant (p > 0.05). Similarly, the labeling indices of pyloric gland mucosal cells were not different between the two groups (26.7 +/- 4.3% vs 27.8 +/- 3.7%, p > 0.05). In contrast, when mice were given 17 repeated injections of 3H-thymidine at 6 hr intervals and killed 48 hr after the last injection, labeling indices in sialoadenectomized mice were significantly lower than those in sham-operated mice (35.3 +/- 4.3% vs 52.8 +/- 1.1% in the fundic gland area; 41.0 +/- 6.2% vs 55.1 +/- 5.9% in the pyloric gland area, p < 0.001, respectively). Treatment of sialoadenectomized mice with EGF (5 mg/mouse per day) completely restored the percentages of the radiolabeled cells to control levels. These findings suggest that endogenous EGF plays a major role in maintaining biological cell-turnover of the mouse gastric epithelium.